The peroxisome proliferator BR931 kills FaO cells by p53-dependent apoptosis.
Although suppression of apoptosis has been implicated as a mechanism for the hepatocarcinogenicity of peroxisome proliferators (PPs), they can also induce cell death in rat AH130 and human HepG2 hepatoma cells. To study how PPs induce cell death and to characterize the molecular events involved, we administered the hypolipidemic BR931, a peroxisome proliferator, to rat hepatoma FaO cells. Treatment with increasing concentrations of BR931 (0.015 to 0.6 mM) reduced cell viability in a dose- and time-dependent manner, associated with DNA fragmentation and morphological changes characteristic of apoptosis. BR931 also caused phosphorylation of p53 within 3 hours, translocation of the pro-apoptotic Bax protein to mitochondria, release of cytochrome-c into the cytosol, and activation of caspase-9 and -3. These results indicated that BR931 activated the intrinsic caspase cascade. Pretreatment with three different antioxidants, N-acetylcysteine, Vitamin C and Trolox, reduced apoptosis, suggesting that reactive oxygen species (ROS) plays a role in BR931-induced apoptosis. In support of this hypothesis, BR931 produced increased levels of 8-hydroxy-deoxy-guanosine, a marker of DNA oxidative damage. Antioxidants prevented the p53 phosphorylation, up-regulation of Bax and BR931-induced apoptosis. These results suggest that BR931 can increase generation of ROS, leading to DNA damage and p53 phosphorylation, which, in turn, induces the activation of Bax, release of cytochrome-c from mitochondria and activation of caspases, culminating in cell death.